The organization of actin filaments in human placental villi.
The surface of the syncytial trophoblast of the human placenta is covered by a microvillous (brush) border that is in direct contact with maternal blood. Because of this location, it is the site of a variety of transport, enzymatic and receptor activities vital to many placental functions. The organization of the brush border as well as other features of placental villus organization may well be influenced by the distribution of cytoplasmic actin filaments. In order to determine the distribution of actin filaments in human placenta, small pieces of villi were briefly fixed in glutaraldehyde, permeabilized with saponin, and incubated in solutions containing subfragment 1 of myosin (S1). After S1 decoration of actin filaments, tissue was fixed in glutaraldehyde containing tannic acid in order to better visualize the polarity of the filaments, and prepared for electron microscopic examination. The microvilli each contained a core of actin filaments running from the tip of the microvillus to the apical cytoplasm. Most of the actin filaments displayed a distinct polarity, with the S1 arrowheads pointing away from the microvillar tips. These filaments extended only a short distance into the apical cytoplasm. There appeared to be another group of actin filaments in a matlike arrangement in the apical cytoplasm. Coated pits and vesicles were often observed between the microvilli. There appeared to be no clear association between the coated pits and decorated actin filaments, but this was difficult to establish with certainty because of the close proximity of the microvilli. Bundles of actin filaments were sometimes observed near the basal cell surface of the syncytial trophoblast, and in pericytes and capillary endothelial cells in the cores of the villi.(ABSTRACT TRUNCATED AT 250 WORDS)